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During the last few years the degree of control over photonic multi-particle entanglement has improved substantially and allows now for the quantum simulation of other quantum systems. In addition to the exquisite level of quantum control, photonic quantum simulators offer the possibility of using quantum interference effects at beam splitters, which can lead to interesting forms of photon entanglement that correspond to ground states of correlated chemical or solid-state systems [1] .
Here, I will present the simulation of four spin-1/2 particles interacting via any Heisenberg-type Hamiltonian and also recent results on the simulation of two XY-interacting spins. For the simulation of the Heisenberg-type spin system two entangled photon pairs in a singlet state were used to mimic a Heisenberg-interacting spin tetramer, where the singlet state corresponds to the anti-ferromagnetic coupling of two spin-1/2 particles, equivalent to a valence-bond state. Then an analog quantum simulation was performed by superimposing photons from each pair at a beam splitter with a tunable splitting ratio, followed by a measurement of the photons at the output ports. Depending on the interaction strength, the transition from a local to a resonant valence-bond ground state was observed [2] .
Using the photons mobility and the framework of measurement-based quantum computing I will discuss the experiment capability to verify results of a quantum simulator by using almost classical resources [3, 4] . Finally I will mention a recent experiment that utilizes the Bosonic nature of photons in integrated random networks for socalled intermediate quantum computations and quantum simulations [5] .
As outlook I will discuss the current status of new quantum technology for improving the scalability of photonic quantum systems by using superconducting single-photon detectors and tailored light-matter interactions.
